Organic thin-film transistors (OTFTs) have the key advantage of relatively simple and low temperature processing, low-cost and mechanical flexibility that are useful in many applications, such as active-matrix displays, chemical sensors and flexible microelectronics. Several different organic semiconductors have been investigated for the application of TFTs. Among the various organic semiconductors, pentacene-based TFTs are actively investigated for their excellent electrical performance [1,2]. These OTFTs manufacturing techniques include photolithography, physical vapor deposition (PVD), chemical vapor deposition (CVD) and wet/dry etching. Particularly in the context of low-cost and high throughput, there is a need to demonstrate that inexpensive material deposition and patterning processes. These processes should be integrated with existing device concepts to yield flexible organic TFTs and integrated circuits with adequate performance. In this reason, we have fabricated polymer gate pentacene TFTs and allorganic thin film transistor circuits with ink-jet printed electrodes. As plastic substrates, polyethersulfone (PES) films were used. The gate insulator was polymethyl methacrylate (PMMA) with a molecular weight of 950K diluted in anisole (5%). The PMMA layer was spin-coated twice at 2000 rpm for 60 seconds and subsequently baked at 160 o C for 30 min in a conventional oven, finally forming 500 nm thick PMMA layer. Pentacene (Aldrich 97%), without further purification, was deposited at 85 o C on PMMA by thermal evaporation with a rate of 0.1 A/s in a high-vacuum system with a base pressure of 5Χ 10 -6 Torr. It was deposited as patterned with a shadow mask during thermal evaporation and its thickness was about 100 nm. In order to accomplish an all organic device, Poly (3, 4-ethylenedioxythiophene)-Polysturene Sulfonate (PEDOT: PSS), is used for S/D and gate electrodes by inkjet printing method. In order to enhance conductivity of PEDOT:PSS, dimethyl sulfoxide (DMSO) was mixed with the PEDOT:PSS. A surfactant, triton X-100, which facilitates spreading of PEDOT:PSS on pentacene was also added. After ink-jet printing, it was baked at 100 o C for one hour on a hot plate. The surface morphology and granular structures of pentacene thin film are analyzed by atomic force microscope (AFM). To investigate the electrical properties of the TFTs, we have fabricated pentacene TFTs with SiO 2 and PMMA double gate insulator and PEDOT:PSS electrodes deposited by ink-jet printing. Fig. 2(a) shows typical drain current versus drain-to-source voltage (I DS versus V DS ). The device has a channel length (L) of 250 µm and a channel width (W) of 1,000 µm. The conduction values at low V DS are initially high, and decreasing with increasing V DS , indicating a good ohmic-contact between pentacene and source and drain electrodes. Base on these results, we have also fabricated all-organic thin film transistor circuits with ink-jet printed electrodes (Fig. 3) . 
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